Localization of urokinase type plasminogen activator to focal adhesions requires ligation of vitronectin integrin receptors.
Previous studies have shown that the adhesion protein, vitronectin, directs the localization of urokinase-type plasminogen activator (uPA) to areas of cell-substrate adhesion, where uPA is thought to regulate cell migration as well as pericellular proteolysis. In the present study, HT-1080 cell lines expressing either wild-type vitronectin or vitronectin containing a single amino-acid substitution in the integrin binding domain were used to assess whether ligation of the alphavbeta5 integrin was required for uPA localization to focal adhesions. The synthesis of wild-type vitronectin by HT-1080 cells adherent to either collagen or fibronectin resulted in the redistribution of both the alphavbeta5 integrin as well as uPA to focal adhesion structures. In contrast, cells synthesizing mutant vitronectin, containing the amino-acid substitution in the integrin binding domain, were unable to direct the redistribution of either alphavbeta5 or uPA to focal adhesions. Recombinant forms of wild-type and mutant vitronectin were prepared in a baculovirus system and compared for their ability to direct the redistribution of vitronectin integrin receptors as well as uPA on human skin fibroblasts. In the absence of vitronectin, fibroblast cells adherent to fibronectin assemble focal adhesions which contain the beta1 integrin but do not contain uPA. Addition of recombinant wild-type, but not mutant, vitronectin to fibroblasts adherent to fibronectin resulted in the redistribution of alphavbeta3, alphavbeta5, and uPA into focal adhesions. However, when cells were plated directly onto antibodies directed against either the alphavbeta3 or alphavbeta5 integrins, uPA was not localized on the cell surface. These data indicate that ligation of vitronectin integrin receptors is necessary but not sufficient for the localization of uPA to areas of cell matrix adhesion, and suggest that vitronectin may promote cell migration by recruiting vitronectin integrin receptors and components of the plasminogen activator system to areas of cell matrix contact.